To compare and examine relationships between body image (BI), body composition and physical function in overweight and normal weight active older women. METHOD: We measured body mass (BM), body mass index (BMI), waist circumference (WAIST), grip strength (GS), lower limb muscle strength [LLMS], arm curl, balance, step-in-place test (SIPT), usual walk (WALK), fast walking (fastWALK), single chair stand (CHAIRtime) and repeated chair stand (CHAIRreps) in 398 overweight or obese women (67.2 ± 8.5 years; BMI > 27 kg•m 2 ) and 302 women with a BMI < 27 kg•m 2 (67.3 ± 8.5 years). Current (CBI) and ideal body image (IBI), and body dissatisfaction (DS; current -ideal) were determined by participant's responses to standardized silhouettes. RESULTS: Multiple regression analyses verified positive (CBI) and negative associations (DS) for balance in obese category. A positive association with WALK and fastWALK was observed for current (normal weight and obesity categories) and IBI (overweight). There were positive associations for SIPT, arm curl and CHAIRreps. CONCLUSION: Physically active older women showed an elevated prevalence of dissatisfaction regardless of BMI which was mediated by age, and associated with worsened physical function; similar associations were seen for current body image.
informed consent in accordance with the policy and procedures of the institutional research ethics committee, consistent with the ethical rules for human experimentation stated in the Declaration of Helsinki. 23 A preliminary screening that focused on current health status, drug and cigarette use, and habitual physical activity was followed by a detailed history and physical examination covering past and current health status, symptoms of depression, self-reported ability to perform the basic and instrumental activities of daily living, and an assessment of body composition. Possible volunteers were excluded for the following reasons: (i) uncontrolled cardiovascular, pulmonary or metabolic diseases; (ii) any orthopedic conditions that could limit or be exacerbated by exercise; (iii) any kind of surgery during the previous three months; (iv) forced bed rest during the previous three months; (v) current treatment for, or a history of cancer; (vi) adherence of less than 75% in the physical fitness classes; or (vii) less than two years of participation in the physical fitness program.
Body image
We determined perceived current and ideal body image and dissatisfaction through the participant's identification of their own body size and shape status on standardized silhouettes. 24 Nine side-by-side silhouettes with different body sizes and shapes ranging from very thin (left side) to very heavy (right side) were presented to the participants. The participant was asked to select the silhouette that best represented her current body size and shape (i.e., current body image). Then she was asked to select her ideal body image, i.e., the body size and shape that she would like to have. The current and ideal body images ranged from tubular (category 1) to curvy or very round (category 6), and were coded from 1 to 6. Subsequently, the body dissatisfaction score was calculated as the difference between current and ideal body image. 25 
Anthropometrics and body composition
Height and weight were measured with a stadiometer and a digital scale, respectively, while the women were wearing light clothing without shoes. Body mass index was calculated as body weight divided by height squared. 26 The volunteers were categorized according to the BMI cutoffs proposed by Lipschitz: 27 underweight, BMI < 22 kg·m 2 ; normal weight, BMI 22 to 27 kg·m . Waist circumference was measured at the midpoint between the lower margin of the last palpable rib and the top of the iliac crest. 28 
Physical function and physical fitness
Physical function and physical fitness were evaluated using several tests. Maximal isometric grip strength was measured by an adjustable handgrip dynamometer and mental health. 2, 6 It is commonly associated with being overweight or obese, disordered eating, and body checking in younger women, but it seems to occur in older women as well, 6, 8, 9 although there is a paucity of research about body image in older women. 6 For women, aging is associated with a decline in the feeling of a sense of attractiveness, in part due to the internalization of the aesthetic ideal of the young woman. 2, 10, 11 In spite of dissimilarities in some specific body image concerns of older and younger women, major commonalities exist: most older and younger women are dissatisfied with their body image and desire to lose weight. 4, 6 Weight status and/or body composition are associated with body dissatisfaction and disordered eating in younger and older women. 3, 8, 12 A physically active lifestyle has many well-known health and fitness benefits in younger older adults. [13] [14] [15] Regular physical activity can enhance self-esteem, selfworth, and self-efficacy for physical activity, [16] [17] [18] [19] all of which may improve perceived body image in younger women. 16, 20 However, whether or not regular exercise training is associated with an improvement or decline in body dissatisfaction seems to depend partially on the woman's motivation for exercise (e.g., for improving appearance, weight loss, or health), and her initial level of body dissatisfaction. 20 Little is known about whether the associations between body image and exercise behaviors in older women are similar to those seen in younger women. Changes in body weight or body composition (or lack thereof) appear to alter the associations between body image and exercise behavior observed in younger women, 12, 21, 22 but it is unclear whether these relationships are also present in older women. Therefore, the purpose of this study was to examine relationships between body composition and physical function and body image in a representative sample of overweight physically active older women.
■ METHODS

Observational cohort study
This cross-sectional observational cohort study was carried out over 15 years from 1997 to 2012. Our research team visited a physical fitness facility twice per year for about three to four weeks per visit to gather data.
Participants
A convenience sample of 700 physically active, community dwelling older women aged 60 to 77 years was recruited among participants in a community fitness facility. At the time of measurements, all volunteers were participating in dance, aerobic, balance and stretching exercise classes at the facility on two days per week for about 50 minutes per session. All volunteers provided (Takei TK005, Tokyo, Japan), repeated twice for each hand, alternating between right and left hands to avoid muscular fatigue. Participants were instructed to squeeze the handgrip as hard as possible; the best result for the dominant hand was used in the analysis. Lower limb muscular power was measured through vertical jump performed without arm help (i.e., arms remaining alongside the trunk); the best result of three trials was considered. 29 The arm curl test was used to measure muscular endurance of the upper extremities. 30 In this test, volunteers performed as many repetitions of biceps curls as possible within 30 seconds, lifting a five pound weight with the right arm: the total number of performed curls was adopted as the score. 30 Balance was measured while the volunteer stood in the unipodal position with the contra-lateral knee flexed at 90º; the arms were crossed over the chest and the participant looked straight ahead. 31 Three trials of up to 30-seconds duration were completed on the dominant leg, separated by one-minute intervals; the longest duration of maintaining the one-legged stance was used as the score. 31 The stepin-place test (SIPT) was used to measure endurance.
30
Volunteers stepped in place as quickly as possible for a two minute period. The steps were performed by raising the knee to a set height established at the midway point between the patella and the iliac crest; the total number of steps performed was taken as the score. 30 The time-towalk 3.33 meters at a usual pace (WALK) and at the fastest walking speed possible (fastWALK) also were measured. Participants completed tests of lower extremity function with the chair rise test and the repeated chair rise tests. In the former, participants stood up from a seated position as quickly as possible (CHAIRtime); in the latter, they repeated the chair rise as many times as possible during 30 seconds (CHAIRreps). The score on the chair rise was the total time to move from a sitting to a full stand stance. For the repeated chair rise, the score was the total number of repetitions completed within 30 seconds. 32 
Statistical analysis
Statistical analyses were performed using Predictive Analytics Software version 17.0 for Windows (PASW, Inc., Chicago, IL). A one-sample Kolmogorov-Smirnov test was used to test the normality of data distribution for all measured variables. Due to small numbers of participants selecting current body image silhouettes at the extremes of the scale, we combined images 1 and 2 (≤ 2; thin) together, and images 7-9 (≥ 7 very round) together. Descriptive data are presented as means ± standard deviations. To compare the characteristics of the participants, a series of oneway analyses of variance (ANOVA) across classifications of current body image were conducted for each of the physical fitness, physical function and body composition variables, age, body image, ideal body image, and body dissatisfaction. Post-hoc unpaired t-tests with Bonferroni corrections followed whenever there were significant main effects. Cross tabulations were performed to describe the distribution of participants across categories of body mass index, body satisfaction, and current body image. Similarly, a series of one-way ANOVA were conducted to evaluate these same variables across categories of BMI, with post-hoc unpaired t-tests with Bonferroni corrections performed whenever there were significant main effects. Univariate and hierarchical multiple regression analysis investigated associations of body image (current, ideal and dissatisfaction) with physical function, after adjusting for age, BMI, and waist circumference.
■ RESULTS
General characteristics. Table 1 shows the descriptive characteristics and the results of the physical fitness, physical function and anthropometric tests across classifications of current body image. The majority of participants was between 65 and 74 years old, and the mean age was similar across the current body image categories, except for category > 7, where the mean age was significantly younger. The average body mass index for the total sample was 28.5 ± 4.3 kg·m . BMI was similar across the first four current body image categories; however, there was a significant increment in BMI in each category thereafter when compared with the previous category. A similar trend was observed for body mass and waist circumference. We observed some significant differences among distinct current body image categories for some tests of physical function (i.e., WALK, fastWALK, arm curl, SIPT, CHAIRreps), such that physical function scores worsened across current body image categories. That is, when moving from a tubular shaped to rounder body shapes. ideal body image and dissatisfaction also increased across the range of current body image categories, especially after category 5, which represents a rounded body shape.
We observed a high prevalence of body dissatisfaction in our volunteers, even among those who fell within the normal weight category, as shown in Figure 1 . The range of dissatisfaction scores ranged from 60% to 82% in the normal weight group. When looking at the entire sample, 70% of the volunteers reported body dissatisfaction. Moreover, there was a positive relationship between dissatisfaction scores and BMI, so that as BMI increased, so did body dissatisfaction. On average, body composition (body mass, BMI and waist circumference) and body image (current, ideal and dissatisfaction) were higher in the overweight and obese when compared with the normal weight category. function. Our data demonstrated that age, BMI and waist circumference have a weak association with physical function. Importantly, age was associated with almost all parameters of physical function, ranging from a common variance (R 2 ) of 1% to 15%, regardless of overweight category. Very poor associations were observed when we analyzed the effect of BMI (common variance, R 2 = 1% to 2%) and waist circumference (common variance, R 2 = 1% to 4%; data not shown) on physical function (data not shown).
Associations between body image and physical function. Bivariate correlations of current and ideal body image with several distinct parameters of physical function were significant across all BMI categories, as shown in Table 2 . We examined the associations between the physical function parameters and ideal body image, because we hypothesized that a discrepancy between current and ideal body image might be associated with poorer physical function. In our data, we observed significant correlations only for arm curl and CHAIRreps in overweight and obesity categories, but not in the normal weight category, as also shown in Table 2 . Moreover, we also analyzed the magnitude of dissatisfaction, because we hypothesized a linear relationship between body image dissatisfaction and disturbances on physical function. There were some significant (and most of them positive) correlations between the magnitude of dissatisfaction and physical function in obesity group; however, those correlations seemed to be lower when compared to the body image satisfaction subcategory. Table 3 illustrates this point.
The body silhouettes were also compared over the four body mass index categories. In this sense, silhouettes 1, 2 and 3 were relatively equivalent to underweight (BMI < 22 kg·m 2 ), silhouettes 4 and 5 were representative of normal body weight (BMI 22-27 kg·m 2 ), silhouettes 6 2 ). We found significant correlations in normal weight women for body mass with current body image (r = 0.28, p = .0005), ideal body image (r = 0.10, p = .041) and dissatisfaction (r = 0.11, p < .029). BMI with dissatisfaction (r = 0.14, p = .003), and waist circumference with current body image (r = 0.29, p = .0005), ideal body image (r = 0.10, p = .048) and dissatisfaction (r = 0. Displays beta values from multiple regression analyzes of physical functions. There were significant associations between current body image, body dissatisfaction and balance in the obese and overweight categories, respectively. A positive association was observed between current body image with WALK and fast WALKin all weight groups, and similar relationships were seen between these variables and ideal body image. Moreover, current body image was associated with SIPT for the normal weight category. The current and ideal body images were positively associated with arm curl and CHAIRreps, but a negative association was found with dissatisfaction. In general, there was an age-mediated effect for almost all associations, as seen in Table 4 . 
■ DISCUSSION
We conducted a comprehensive analysis of body image in a representative sample of overweight older women who were regular active participants in a community fitness center program and found a high prevalence of body dissatisfaction. Our results demonstrate that physically active older women, irrespective of BMI category (i.e., normal weight, overweight/obese), reported body image dissatisfaction in about 7 out of 10 of the participant women. Others have found that body dissatisfaction is common in older women, but these have been in general populations and not among physically active older women. 2, 4, 7, 33 Moreover, body dissatisfaction intensified with increasing body mass index among participants in our study. A curvilinear association was identified in which women and men with high and low BMI categories were more dissatisfied with their appearance. 7 Our findings showing greater dissatisfaction in overweight and obese community dwelling older women extend previous findings 6, 34 in older North American women to older South American Latina women who may have a different ideal body image in comparison to women from other cultures. Women of European origins tend to internalize the thinness ideal, and this is associated with body dissatisfaction.
2,10,33 By and large, black and Latina women tend to view a more substantial body shape as ideal and are therefore less dissatisfied with their body shape, even when overweight. 35 However, a study of younger black and Latina women in the U.S. found that black women weighed more and had more body image satisfaction than did Latina women, demonstrating a cultural difference in ideal body image. 36 In contrast to our findings in active older women, studies of younger Latina women have reported body dissatisfaction to be present only if the woman was overweight or obese. [37] [38] [39] In our sample, waist circumference, but not BMI category or body weight, was an independent predictor of body image dissatisfaction only in the overweight and obese older women, and this did not vary with age. We did not observe associations between the distinct silhouettes and body mass index, regardless of weight category. This may reflect the effect of truncated ranges of values that resulted in depressed correlation coefficients, or the covariation of the BMI and silhouettes.
Notably, the volunteers in our study were engaged in regular exercise and therefore do not represent the general community-dwelling population of older women who tend to be physically inactive. Despite this, our participants affirmed body dissatisfaction at a similar frequency described in other studies of samples drawn from the general population.
2,4,6,34
A study discovered that body dissatisfaction was not a primary motivator for exercise in older men and women, but rather older adults exercised to enhance health and fitness. 40 Furthermore, in this study both older men and women wished for a thinner body shape whether or not they exercised regularly. 7, 40 Likewise, body image was unrelated to physical activity behavior in a study of younger women and physical activity levels were associated with health and fitness concerns. 41 Studies of younger adults have observed that body dissatisfaction was not a primary motivator for obligatory exercise, rather exercise behavior and disordered eating was associated with negative affect such as anger or guilt, sociocultural influences (e.g., teasing about weight), internalization of the thin ideal, and other risk factors and motivators for obligatory exercise. 3, 42, 43 The present study represents the first to demonstrate that both current body image and dissatisfaction is associated with objectively measured physical function and physical fitness in older women, although older age moderates these associations. Importantly, when we adjusted for potentially confounding variables (i.e., body mass, body mass index and waist circumference), these observed relationships remained the same.
Reporting on a large sample of community-dwelling older French women, it was also found that satisfaction with body image was associated with higher levels of selfreported body functioning during instrumental activities of daily living.
7 Further supporting our findings, a recent study of college undergraduates reported poorer physical healthrelated quality of life and psychosocial functioning with higher body image dissatisfaction. 12 Studies of individuals with disabling conditions likewise report poorer body image and body dissatisfaction.
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The generalizability of this study is limited by the select nature of the sample which consists of volunteer participants from a large community fitness program; some of the program participants did not choose to participate in this study. The small numbers of participants who identified with the extremes of the discrete body silhouettes truncated the range of scores, and this also represents a limitation of this study. Further, the cross sectional observational design of the study shows associations between variables and do not demonstrate causal relations among the variables. In conclusion, body mass, BMI, and waist circumference were important correlates of body image dissatisfaction among active older women. In this association, we observed an age-mediated effect for body mass and BMI, but not for waist circumference. Our results show that waist circumference is an independent predictor of body image dissatisfaction in overweight and obese older women. In contrast, the effects of body mass and BMI seem to be also important, correlates but their effect is age-dependent.
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